A method to increase the bioactivity of plasmid DNA by heat treatment.
A method to increase the bioactivity of plasmid DNA by heat treatment has been developed. The structure of the heat treated plasmid DNA was investigated by electrophoresis assay and atomic force microscope (AFM) observation. Electrophoresis assay showed that the heat treated DNA consisted of three components: the supercoiled DNA (component I), the open circular DNA (component II) and the heat denatured DNA component. The bioactivity of the heat treated plasmid DNA was investigated by both DNA condensation experiments and gene transfection experiment with mammal cells. DNA condensation experiments showed that the heat denatured DNA component owned higher sensitivity to spermidine and polyethylenimine (PEI) than component I and component II DNA. Gene transfection experiment with PEI indicated that the heat treated DNA had higher gene transfection efficiency than untreated DNA. Our experiment not only shows an effective approach to increase the bioactivity of plasmid DNA but also leads a way to improve the bioactivity of DNA by physically modifying their structure.